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(57) Abstract: The invention provides a new methionine aminopeptidase inhibitors with the following formula (1): wherein R !t 
R* Rj» Rj, R5, R«, and X have the meanings given in the description. Pharmacological experiment shows that they display good 
inhibition activity for methionine aminopetptidase. 

[JSLSSJ5] 



• w„o 3raA1 iniHiiinDMinin 



(57) MS 




£ C,-C 4 58S^ 3££* mm. @5t ifctt 




^fts. mm. wtn.m. ^mmmx^m. 
r 2 ^h, c,-c 4 ^, mx-stm. &c,-c 4 #j*£m^> mm. ^m.m. 
mm. m m,m. mmmmx^m-, 

r 3 ^h, c-c<&m. mixc-c^m. %m. mx^m-, 
raZjh. Ci-c 4 ^m. u^i^ mix^m-. 
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*mmR-^ft^m>fci$mtwMWtmm (MetAPs) ^jnmmm 
tt, MetAPs m.m.m.M\h~^mmn^ mm^jw^-mm^mmmm-m^ 

mXM (MetAPs) W^#tt^ltff^e^^^WN^^$iEM^= §r£g£<i££Jft$l 

®L%!&vE%M5&ffitei£&}¥m, Mm&Mm&m^BvfaU. Biol. Chem. 1990; 265: 
19892-19897). Mi^^ItfI¥^|«Ittit^J^* I li; M*Ad^M#Jff*# 

i%mik#yimm%-giwm.mmxMO, Bioi.chem. 1992;267:20667-20673) , mmm 
m c ^xmffm^mmmmMmm&gti: 1 mm^-m (c ^iat-s^ 60 

tt), %T5im.Kft, Mnm®#mfr*}iimm, iammmmm^, mm* ^mwA 

(Biochemistry. 1987;26:8242-8246), RW^S6s££tt/B;#J N WMWJB WSfl ~^tt 

mm (p,* ) ifiiti^f 3.68A,^tg^¥^m^i»KM. sum*? pi'^awm 

S^^WT'b^mSM4>tt-'®Hg^¥^ft@$fei[Wf^ffl: Gly. Ala, Ser, Thr. Pro. 
Val jfOCys (J. Bacterid. 1987; 169: 751-757; Biochemistry. 1999;38:14810-14819). 
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tfp> &*®m&} x mmfe&^ sews^^a.Bioi.chem. 1982 : 257: 3532-3536) *n#jts6tiiE 

Bestatin ^ll^WWftJfllS (Biochemistry. 1999;38:14810-14819) 0 

mmmm (fumagiiun) fqt:TO^TNP-47o acsoftmmfom^o w%m 
m, xmm hMetAP n mmm\H fumagiiun m tnp-470 mttm$z&, mmik&M&^vt 
hMetAP 11 mitKU^mmmmm His, ^M&i'jw^j^sfi^^^tt 

(Proc. Natl. Acad. Sci. USA. 1998; 95: 15183-15188) 0 

MetAPs mm^m^ ^mm.mmkmm^mp\m Bestatin 
^mu^mmmmmmmu m Bestatin w p,*n p^s:^^%mmmnm.m, 
^^-^nmyKm^^mu^j, •zmmmn icso 3j 5 M m, jiimrfRiiw eMetAP 




AHHpA Ala 
Pi Pi' 

eMetAP «J^^ifrflI«yjPJ 
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nm®&fT#}?T%L, mm^m^^m^mm^, -Ammmmm^mmo taw 

ifiLt^ (angiogenesis) Jt^gjE^TiljlMJflL^^mi^^^fomn. XpTjIiIW 

M<wm& hMetAPii ^ft%-wmmmmft / ±&m^i&vimfoftm^&, n^^mm^ 
mmn&nffl MetAP, mvc^mmnm^-mmm.^m-mmm^o 
^^i-^^tt^ia^AW^, MetAPs &mm&WTmtmmmmtfmm 



Etj c-c 4 w^s. ii. ii, assis* a&s, ®fe tea. 
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R4^JH> C,-C 4 ^S> tttt^S. ^5fS: 




i ii in 

it&w i ^ ii m^mt^ in, k^y^joh, cmy^M^^, tt,^i-^n 
^T*Jw«t , afi l iB-6'&jat. CH2C12, dmf^ CH2CICH2CK 3^ tk. — ^.tnJFik 

^E^WifflM-^^IJ, WD: CH2C12/DMF ( 1 : 1V/V), M^fflW^I^'JMtt.^-#J'l4 

MrT^dcc. ecd> dic> hbtu#, tgJg^/S^UfftipA^iStt.^J. Wdhobt, 55: 

dmap, m-%&&WL&hk-2o°c— mu, iB^mmuT, Mating, —f&hk 5o°-i3o°c, 
mwmatm-&-&, m^m tlc jtmfe&mft&mm. Rmft&js-i&mnwi&mm- 

&¥'J&. UCffi3WPJti&. flc&ffl 5%HC1, tK. tfift-fr&zKafc, MS, IKfi^EI^ 

**au. rmmzfemwmm^r'to m. ^hi&js^ 1 *n n wttJKM^. ^20%— 

95%, ffPJtfj/^ffl NMR ^vi^liEBj 

tt,£-#J II "T4fc$g J.Org.Chem. 63,196-200(1998)W2f;te-&J#. 
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ICso(nM) 
EMetAP 


hMetAPl 


6 




NA 


- 


7 




30% 

inhibition 
at 20Ug/ml 


- 


16 


lS h 


4.84 


— 


17 


A » 

O S-^ 
Br 


6.0 


- 


18 




NA 


- 


22 




NA 


- 


23 




NA 


- 


24 


Pi H 

N a xr 

C0 2 Et 


NA 


- 


25 


AcO 


NA 


- 


27 




51.0 


— 




OMe 


9.22 




30 






- 


31 




2.33 




32 




5.82 


- 


34 




8.20 


29.0 


35 




4.49 


20.9 


36 


vo 

O S-P 


i i n 


09. 1 


37 
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1.90 


15.4 
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BocHN N "^r 
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*> 


NA 


57 
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NA 
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NA 


59 


o V 
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N N 


NA 



NA: no inhibition at 20 Kig/mL, no test 



mXmft m%f£%M#%mM : & eMetAP S a > ^t&^O (NH4) 2S04 Q-Sepharose 
ttJS*f«Stti/S. WHJMSSKapo-eMetAP), flUS&Jgit^ft&fi^ttffifcTJBW^, 
S!l»SttWll^lUafi 1 »ll«IiM*JWWi&. 

eMetAP RnU*»^J@5«I Met-S-C-Phe ttftflgft. ^ Met~SH ifijI^iS*^ DTNB 
^^6*13-^-4-58*^^^412 nm£fc«i&(e 412= 13600 M-l. cm-1) . 
ilil SpectraMAX 340&8J412 nm &WWftMc3£fc*faSB&iStt. 

5Rffl#&$l|H£2rfe (Anal Biochem. 2000, 280:159-65) 

ffij&m%L2 jag/mU 20 jig/mL *P 100 jig/mL =>Mfc^to$&fiatf%J^IWiS. ^M'J 

fe&MT- so%m, m 8 -i^»fiSM^^attib^«i ic 50 o 

Sfc&ftBt eMetAP itt^Jy£1£^i!ir*$? 

'H-NMR ffl Varian MercuryAMX300 MMJ£; MS ffl VG ZAB-HS ^6 VG-7070 MiSL 

m&* mmm®*)EiM (70ev> ;^mmmmm^^mmmm, m^mm^m 
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mm, js&m&tty&mmit&Tk&cftftfc M g so 4 r&fo&imwmmm 

&J&(200-300mesh)ltttefiii&; J9H£fflW&J£. fetS 200-300 3 ft GF 254 *Wft*#«iX 

rsR«#*»«Jtfc&fi£i* ,: . 

1. ft;<fr«6«MH# 

aN0 2 HjN s If^f H 

coo, + — ^YV) 

6 

W4Uffi**¥Bt*<5mmol)»^— 15ml ), jjpA 2-MS«(500mg,5mmol), 
HZ,J8: ( 0.75ml, 5mmol), fifiT&JS 8h,jtaA— *¥&«W$*3fc. #MW£J»$#^5 

»#. #H#ffl-it¥^ , &ttfeT8£W5ftb!l : £«Z,tt=3:i,v/V)»£|&6B{* 
/^eSOSmg, i^^^/oo 

'H NMR (DMSO,300MHz): 

8(ppm) 8.18(d, J =8.1Hz ,1H), 7.91-7.86 (m, 1H), 7.82-7.77(m, 2H), 7.55 (d, J = 
3.6Hz ,1H), 7.34 (d, J= 3.6 Hz, 1H) 

2. tt-£ttl8tt$J& 

^N^COOH + S ~\_V O S^(A 

15 18 

& 15 ( 195mg,1.26mmol) ,2-^gnttB$ ( 156mg,1.26mmol) ,DCC (270mg,1.30mmol). 
DMAP (llmg,cat) W«^»+JPA-H¥jK (5ml) JPl«#». IfiTI* 8 ffl 
Z.«Z*«*#.jli*,**lll»»*J^S4(&iStt6iitttt(^»« : £l££@il=4 : 1, V/V)ft 
IlJ 247mg efeS^tl 18, J^m 75.7% . 

'H NMR (CDCl 3 ,300MHz): 

S(ppm)11.08(s.,lH), 8.62 (d, 7 = 5.2Hz, 1H), 8.27 (d, J = 7.8Hz, 1H), 7.92(dt, J= 
7.8,7.8,1.5 Hz, 1H), 7.51 (dd, J= 7.8,5.2 Hz, 1H), 2.72 (d, J= 13.5 Hz, 4H), 1.88(s,4H); 
l3 C NMR (CDC1 3 , 300MHz): 8 (ppm) 

161.76(1C),154.61(1C),148.76(1CH),148.18(1C),145.17(1C),137.90(1CH),127.33(1CH), 
123.59(1C), 122.91(1CH), 26.65(1CH2), 23.56(1CH2),23.23(2CH2); 

3. nor® 19 Mum-. 



8 



WO 03/082838 



PCT/CN03/00213 



o. 



COOH 



+ 




o 



19a 



19 



JjfF 19a (28mg,0.197mmol) ,2-%tmtikVfe (25mg,0.197mmol) ,DCC (43mg,0.20mmolK 
DMAP (cat) M^WiPA-ftC^ dml) .M^tf*. SfiTI#8/>W. ffiZ,i?£ 
Sg^^^^^^^^^J^S^^ttfei^^tt.CS^Ii : : 1, V/V), f#£J 

14mg ^mWf 1 ^} 19o ^75.7%. 

'H NMR (CDC1 3 ,300MHz): 

6 (ppm)11.02(s.,lH), 8.61 (dd, J = 4.8,1.5Hz, 1H), 8.27 (d, J = 7.5Hz, 1H), 7.91(dt, J= 
7.5,7.5,1.5 Hz, 1H), 7.50 (ddd, J= 7.5,4.8,1.5 Hz, 1H), 2.62 (q, J= 7.5,7.5,7.5 Hz, 2H), 
2.34(s,3H), 1.22 (t,J= 7.5,7.5 Hz, 3H),; 
4. 4fc^4»22W«fl#. 



m 22a ( 23mg,0.131mmol ) ,2 - & £ Rtfc & ( 17mg,0.131mmol,leq ) ,DCC 
(29mg,0.14mmolX DMAP (cat) Ift^^J't'inAZllKfFJrc (2ml) I^Tit 

=5: 1, V/V)ftm 21mg WfeHfltf*^ 22. 
'H NMR (CDCl 3 ,300MHz): 

6 (ppm)11.25(s.,lH), 8.66 (d, J= 4.5Hz, 1H), 8.30 (d, J= 7.8Hz, 1H), 7.92(dd, J= 7.8,7.8 
Hz, 1H), 7.89 (d, J= 7.8 Hz, 2H), 7.53 (dd, J= 7.8,4.5 Hz, 1H), 7.43 (t, J= 7.8,7.8 Hz, 2H), 7.33 
(t, J= 7.8,7.8 Hz, 1H),7.22 (s,lH); 

,3 C NMR (CDCb, 300MHz): 8 (p pm ) 

162.34(1C),157.45(1C),150.73(1C),148.86(1CH),147.98(1C),138.02(1CH), 
134.63(1C),128.98(2CH),128.27(1CH),127.59(1CH),126.34(2CH), 
123.08(1CH),108.21(1CH); 

5. ik4t%l36ttffl& ^ 



# 33(20mg,0.09mmol)^z:St¥'J& ( 4ml ), *nX=ZlJK ( 0.1ml), -78°CT&A 



22a 



22 




36 
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3£t?mm. (0.13mmol, l.Seq), UWm&TfcM; 3h, S^S^i&.S&jSZ IhMMmM^M 
36. 

'H NMR (CDCl 3 ,300MHz): 

6 (ppm) 11.33(br.,lH), 8.60(d, J=4.5Hz ,1H), 8.29 (d, J= 7.5Hz, 2H), 7.75-7.63(m,3H), 
7.56 (t, J= 4.5,4.5Hz ,2H), 7.50(d, J= 3.0Hz, 1H), 7.05 (d, J=3.0Hz,lH). 
,3 C NMR (CDCU, 300MHz): 6 (ppm) 

165.13(1C), 160.29(1C), 157.82(1C), 148.59(1C), 146.03(1CH), 139.88(1C), 
137.87(1CH), 134.12(1CH), 133.90(1CH), 130.85(2CH), 129.13(1C), 128.88(2CH), 
128.74(1CH) 5 113.83(1CH); 

EIMS (m/z): 325(M + , 7%) , 226(8), 197(6), 127 (16), 105(69) 
97 (53) , 91 (69) , 85 (63) , 71 (100) , 69(88); 
7. it&® 44 Mitfo 



m 33 ( 98mg,0.45mmol ) * M A— ft ¥ ^ ( 8ml ) ,f? jfe AH ZJ&(0. 1 ml,68m g) 0.67mmol) , 

^^^-i[¥'j%wm»-78'cTipAo murs.®. ihMjs&mftm&u, 

211^=3 : 1, V/V)f#IU 48mg SfeS^tl, M^ty 44: 
'H NMR (CDCl 3 ,300MHz): 

6 (ppm) 8.55(dd, ./ =4.2,1. 5Hz ,1H), 8.25 (d, 7= 16Hz, 1H), 7.69-7.59(m, 3H), 7.51 (d, J 
= 3.6Hz ,1H), 7.40(dt, J= 8.0,1.5 Hz, 1H), 7.03-6.94 (q, J =8.0,18Hz, 2H),6.99 (d, J= 3.6 Hz, 
1H) , 6.89 (d, J= 3.6 Hz, 1H); 

,3 C NMR (CDCb, 300MHz): 8 (ppm) 

165.67(1C), 160.45(1C), 158.89(1C), 157.80(1C), 148.49(1C), 145.75(1CH), 
143.47(1CH), 139.98(1C), 138.09(1CH), 133.86(1CH), 132.35(1CH), 129.76(1CH), 

128.62(1CH), 123.16(1C), 120.91(1CH), 116.93(1CH), 113.75(1CH), 111.38(1CH), 

55.67(1CH3); 

EIMS (m/z): 38KM+, 7%) , 353 (8), 324(16), 225 (52), 221(26) 
161 (90) , 127 (28) , 123 (47) , 95 (49), 71 (60), 69 (100). 
8. ik&%)47mi)& 



o 



OMe 




44 
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47 



MT^SfefiC+JraA-lBL?^ (2ml> .S;&BA2-ft£l8lKfe(11.4ing, 0. 114nmol), 
1pA=Z*1E(19u1,0. lHmmol), £j£Z>tto ttT. JflA-^^^ (10ml) , fflzMfc 
(3X3ml) , t&ifP^4fe*i5fc (3ml) . =F*R (3E7k MgS04) o i±3£, iC^, 
^ttfeif^GBM : Z.»Zi»=l : 1, V/V)f#ilJ 6mg fcfefflttj* 6 *, ^#$7 47: 
'H NMR (CDCl 3 ,300MHz): 

8 (ppm)8.25 (dd, 7= 2.7, 2.7 Hz, 1H), 7.52-7.50 (m, 3H), 7.42-7.32(m, 5H), 7.02(d, J= 
3.6 Hz, 1H); 

l3 C NMR (CDC1 3 , 300MHz): 8 (ppm) 

161.30(1C), 158.38(1C), 156.33(1C), 140.73(1CH), 137.80(1CH), 136.47(1C), 
135.85(1C), 129.06(2CH), 128.54(1CH), 128.42(1CH), 127.12(1CH), 127.06(1CH), 
123.50(1CH), 113.64(1CH), 71.14( 1CH 2); 

EIMS (m/z): 3\\(M ¥ , 6%) , 220 (7), 197(8), 189 (43), 123 (19) , 111 (29) , 97 (44) , 
91(100). 85 (55), 71(83), 69 (78). 
9. il&®5im}& 



jfe 51a ( 40mg, 0. 165mmol ) 4> M A DCC ( 41mg, 0. 198mmol ) „ DMAP 
( lOmg, 0. 083mmol, 0. 5eq )> ftfoM 4A ft^U ( lOOmg) , M.HW? . ffiAllff ( 1ml ) , 
20min, iPA 2 (17mg,0. 165mmol), =f 70'C~Ri# 1. 5 <Mtt. ftftl, ^ 

*H NMR (CDCI3, 300MHz): 

8 (ppm) 9.40 (dd, J = 8.4,1.5Hz,lH), 8.36(dd, J = 4.5 Hz, 1H), 8.12-8.09 (m, 2H), 
7.62-7.55 (m, 5H), 7.09 (d, J= 3.6 Hz, 1H); 

EIMS (m/z): 324 (M+, 7), 239(6), 225 (19), 197 (11), 125 (25), 121 (11) 111(39), 97 (60), 
85 (65), 71 (100), 69(96). 




51 a 



51 



ll 
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10. 4t<fr4flf 53 fttt* 




F 




H O 



53a 



53 



m 53a ( 75mg,0.288mmol ) 1JU A DCC ( 77mg,0.375mmol,1.3eq ) , DMAP 
<18mg,0.144mmol,0.5eq),?SifcW4A^ : ?J$(100mg), > aAH¥f( lml), 

20minJP A (29mg,0.288mmol), 70*CTit# 3 'hffto idJg, jgjftjt 

&±tt,£tt&i»£Mfc(5$*ii : Z,mZ,m=\ : 1, V/V)f#fiJ 13mg 53o 
'H NMR (CDC1 3 ,300MHz): 

8 (ppm)12.49 (s, 1H), 11.38(br.,lH), 9.36 (dd, J= 8.4,0.9Hz, 1H), 8.36(dd, J= 4.5,0.9 Hz, 
1H), 8.14-8.10 (m, 2H), 7.61-7.57 (m, 2H), 7.28-7.22 (m, 2H),7.10 (d, J= 3.6 Hz, 1H); 
'H, 'H -COSY NMR(CDC13,300MHz): 
ffl^H: CH-CH-CH , CH(2H)-CH(2H) , CH-CH; 
13 C NMR (CDCI3, 300MHz): 8 (ppm) 

167.27(1C), 165.53(1C), 165.12(1C), 163.91(1C), 157.06(1C), 142.79(1CH), 
139.47(1C), 138.62(1CH), 131.52(1C), 130.33(1CH), 130.21(1CH),129.17(1CH), 
129.04(1CH), 116.45(1CH), 1 1 6. 1 6(1 CH),1 14.46(1 CH); 

11 , 55-59 

ik&wi 55-59 M%\&&Tnm& t m : f : 



& I ( lmmol), 2-l(S«(120mg, 1.2mmol), HOBT(162mg, 1 .2mmol ) ,EDC(230mg, 
1.2mmol), 4>*4A#^Ml^*&Al0mLfi^DMF, rt fflZ^Z, 
Sg^W^^TK^H^* DMF, M-fr&7K^, Wmffi?G7X MgS0 4 z F^o M^m^m 



55: 'H NMR (CDC13,300MHz): 8 (ppm): 11.08(br, 1H), 8.12(s, 1H), 7.53(d, 
J=3.6Hz, 1H), 7.00(d, J=3.6Hz, 1H), 2.70(s, 3H);13C NMR (CDC13, 300MHz): 6 (ppm) 
166.87(1C), 158.54(1C), 158.04(1C), 147.70(1C), 138.30(1CH), 125.59(1CH), 113.79 (1CH), 



N-*S 



C0 2 H 



+ H 2 N 
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19.25(1CH3); 




BocHN 



56: 'H NMR (CDC13,300MHz): 6(ppm): 10.64(br, 1H), 8.20(s, 1H), 7.49(d, 
J=3.6Hz, 1H), 7.02(d, J=3.6Hz, 1H), 5.30(d, J=8.7Hz, 1H), 4.89(m, 1H), 2.32(m, 1H), 0.97(d, 
J=6.9Hz, 1H), 0.9 l(d, J=6.9Hz, 1H); 

,3 C NMR (CDC13, 300MHz): 6 (ppm) 173.84(1C), 158.31(1C), 157.78(1C), 155.55(1C), 
147.97(1C), 138.10(1CH), 125.36(1CH), 114.14(1CH), 80.52(1C), 58.10(1CH), 33.39(1CH), 
28.44(3CH3), 19.41(1CH3), 17.59(1CH3); 



57: 'H NMR (CDC13 ,300MHz) 6 (ppm): 8.66(br, 2H), 7.63(d, J=3.9Hz, 1H), 7.21(d, 
J=3.9Hz, 1H), 4.86(m, 1H), 2.50(m, 1H), 1.1 l(d, J=6.9Hz, 1H), 0.98(d, J=6.9Hz, 1H); 



it&W) 58: *H NMR (CDC13,300MHz) 6 (ppm): 8.22(s, 1H), 7.51(d, J=3.6Hz, 1H), 7.05(d, 
J=3.6Hz, 1H), 6.60(d, J=8.7Hz, 1H), 5.38(m, 1H), 5.24(dd, J=8.7,5.7Hz, 1H), 3.06(d, J=7.8Hz, 
2H), 2.38(m, 1H), 1.82(s, 3H), 1.69(s, 3H), 0.88(d, J=6.9Hz, 3H), 0.86(d, J=6.9Hz, 3H); 



59 

Vt&m 59: 'HNMR (CDC13,300MHz) 8 (ppm): 8.22(s, 1H), 7.50(d, J=3.6Hz, 1H), 7.05(d, 
J=3.6Hz, 1H), 6.77(d, J=8.7Hz, 1H), 6.00(m, 1H), 5.26(m, 3H), 3.12(d, J=6.9Hz, 2H), 2.33(m, 
1H), 0.97(d, J=6.6Hz, 3H), 0.96(d, J=6.6Hz, 3H) 




57 





13 



WO 03/082838 



PCT/CN03/00213 




O N— ^ 



R 4 

* c-c 4 W'^a> @t ma. sftsffj&i-^^ 



r 3 ^h> c-c^s, msc-c^s, sit; 

R^H, C,-C 4 ^»s Jfttt^. IX^TfS; 

^R.^PtfcBS, *fcftf«&3£i£fl, By&> :&ftS> il, IhS. Hftf, 

R 2 ^H ; 

R 3 3jH^ Br , ^S; 

R.37H, Jftt^So 

^ R,^5f». i&tft^S'&^S. Jf£S> C,-C 4 W^affi> il> ^SBt 

R 2 3jH; 

R 3 ^JH, Ci-C 4 ^S: 
R,;*^ C,-C 4 ;&^ M^S- 



14 



WO 03/082838 



PCT/CN03/00213 



R 3 ^ H 
R4^J H 

R s > R6*JH> Ci-CUW*^ Wl^ C 3 -C 6 M*F^£* *&HW'J&». 5fS^ Pit 

si, ms, 2&s> mm* &m.m> mm> m ms> '^mmmx^m* mx^m-. 
&mi&mfci%'&mm m ricoy ^ 

DCC> EDC, DIC> HBTUo 

-20°C m&mmtJQ&UJSt/k 50°C S 130°Co 
JgASflifcl HOBT\ II^sE^ffS. 

10. mmmm^^Bi^wumm.^mmmmM^yj^nw^rm^^m 

11. *p«3pj5* 1 m^¥^mmici*a$my^j^^^flt^^^^i5^5fe#^^o 



15 



INTERNATIONAL SEARCH REPORT 


International application No. 






PCT/CN03/002I3 





A. CLASSIFICATION OF SUBJECT MATTER 



C07D277/22 277/38 263/30 263/48 207/30 207/34 401/12 403/1 2 405/1 2 407/1 2 417/12 A6 1 K2 1/40 31/41 
According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC7C07D A6IK 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


WO 99/57098 A (1 1 Nov. 1 999, the whole doc. ) 


l-l 1 


X 


CN 1033626 A(5 July 1999, the whole doc.) 


Nil 


X 


CN 1 035S26 A (27 Sep. 1 989 , the whole doc. ) 


Ml 



□ Further documents are listed in the continuation of Box C □ Sec patent family annex. 



"A 



"E" 



"O" 



Special categories of cited documents: 

document defining the general state of the art which is not 
considered lo be of parlicular relevance 
earlier application or patent but published on or after the 
international filing date 

document which may throw doubts on priority claim (S) or 
which is cited to establish the publication date of another 
ciiation or other special reason (as specified) 
document referring to an oral disclosure, use, exhibition or 
other means 

document published prior to the international filing date 
but later than the priority date claimed 



4t Y' 



later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to involve 
an inventive srep when the document is taken alone 
document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when ihe 
document is combined with one or more other such 
documents, such combination being obvious to a person 
skilled in the art 

document member of the same patent family 



Dale of the actual completion of the international search 
June 16, 2003 


Date of mailing of the international search report 

Ik JUL 2003 (24. 0 7.03) 


Name and mailing address of the ISA/CN 

6 Xiiuchcng Rd., Jimen Bridge, Haidian District, 

100088 Beijing, China 
Facsimile No. S6-10-6201945I 


Authorized officer 

Zhou Hub 

Telephone No. 86- \ 0-62093075 j 






Form PCT/ISA/210 (second sheet) (July 1998) 







INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/CN03/002I3 



Box I Observations ivhcre certain claims were found unsearch able (Continuation of item I of first sheet) 



This international search report has not been established in respect of certain claims under Article 1 7(2)00 for the following reasons: 
I. □ Claims Nos: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. 0 Claims Nos: l(part) 

because they relate to parts of the international application that do not comply with the prescribed requirements to such an 
extent that no meaningful international search can be carried out, specifically: 

In claim I the terms such as "substituted aryl" define too broad a scope that it is impossible for the examiners to do a 
completed search, so the search is mainly based on the related embodiment of description (in which X=S). 



3. O Claims Nos: 

because they arc dependent claims and arc not drafted in accordance with the second and third sentences of Rule 0.4(a) 



Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows. 



1. □ As all required additional search fees were timely paid by the applicant, this international search report covers al! searchable 

claims. 

2. □ As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 

3. □ As only some of the required additional search fees were timely paid by the applicant,this international search report covers 
only those claims for which fees were paid, specifically claims Nos.: 



4. □ No required additional search fees were timely paid by the applicant.Consequently ,this international search report is 
restricted to the invention first mentioned in the claims;il is covered by claims Nos.: 



□ The acditional search fees were accompanied by the applicant's protest. 
O No protest accompanied the payment of additional search fees. 



Remark on protest 



Form PCT/ISA /2 1 0 (cotinuarion of first sheet (I)) (July I99S) 



IN TERNATIONAL SEARCH REPORT 

Information on patent family members 



International application No. 

PCT/CN03/002I3 



WO 99 57098 A 19991111 



CN 1033626 A 19890705 



CN I035S26 A 19890927 



AU3877899 A 


19991123 


NO200005506 A 


20001229 


EP1073633 A2 


2001 0207 


CZ200003967 A3 


20010314 






JCR200 1043 198 A 


20010525 


CN 1 308608 A 


200 1 OS 1 5 


EFUzyooVJ A 


1 CiQQ 1 ") 10 

1 Voo I Zzo 


AU1832988 A 


19890105 


JP1 026572 A 


19890127 


DK8803467 A 


198S1226 


US4877802 A 


19891031 


SU1579458 A 


19900715 


EP0296673 B 1 


1 9940309 


DE3888245G G 


19940414 


CA1 328867 C 


19940426 


ES2061628TT3 


19941216 


DK169743B B 


19950213 


EP0313091 A 


19890426 


AU24 14788 A 


19890427 


BR8805475 A 


19890704 


JP1230563 A 


19890914 


HU49595 A 


19S91030 


JP2045402 A 


1990021 


JP2067207 A 


19900307 


JP2 149572 A 


1 990060S 


US4980363A ' 


19901225 


DD283323 A 


19901010 


KR9006746 B 


19900920 


US5 104886 A 


19920414 


DD296401 A 


1991 1205 


DD296484 A 


1991 1205 


DD296490A 


1991 1205 


RO 102459 A 


1991 1030 


CN 1066363 A 


19921 125 


EP03 13091 Bl 


19930901 


DE3883695G G 


1993 1007 


RO 106645 Bl 


1 99306 JU 


RO107181 Bl 


19931029 


RO107I82 Bl 


1 993 1029 


ES2058209TT3 


19941101 


RO 107337 Bl 


19931130 


RO107338 B1 


19931130 


RO 1 07654 Bl 


19931230 


RO 1 07655 Bl 


19931230 


JP2648621B2 B2 


19970903 


JP2723155B2 B2 


19980309 


JP2788458B2 B2 


199S0820 



PCT/CN03/002 1 3 



a. ±sg^^ ■ 

C07D277/22 277/38 263/30 263/48 207/30 207/34 401/12 403/12 405/12 407/12 417/12 A61K3I/40 31/41 

mum £Wftm&(iPC)&fimnmm®m#$iW ipc 



IPC 7 C07D A61K 



(4ftrt=tt*««1 l (ft»«ftl«J!Cii«IU^fl«itt*S:itt 



WO 99/57098 A ( 1 999 ^ 11 11 U, E±3L' ) 
CN 1033626 A(1989 ^ 7 ,fl 5 I J , JAL±X) 

CN 1035826 A(19S9 ^ 9 B 27 H . 



1-11 
1-11 

1-11 



"A" if j«MU£ J' ttfcfc*S*WI«*M - -ttJU^fttoltWArfl 5 

•;iiu mi iiW'jifflW!*#wjcfliw«aidjiM'ji 



"Y" WJMttXffiljttt. '^«A-fl s, iW "SMEff*i3i*Ba:l 
Riifl'W05Pt J-*S)!teK«tf A W *J W nil W . 

••&" |n)&^J;£55fi<j.>c:# 



2003 <^ 6 J-J 26 ti 


IBI5-fc*ai6iliP«fl=IJW 

2 4. 7* AK&JiiJi 


7.03) 


ISA/CN 

* Bdt»rtT;5}^(EB±MSS 6 ^(100088) 
Ca'C'J: S6- 10-620 19451 


MiiftW: 86-10-620S 







PCT/ISA/210 ^(Sfi 2 Sift «)< 1998 ^7/1) 



PCT/CN/03/002 1 3 



1*1 % '£ (f l * & SI * 22 * * II 1W.t&* W ± SS ■ B|i : 



3. □ 8t*l'JS>R ctfl-t*): 

* 1 14 19 % * I*'- ft /h ; . i£ W 19 4" iff 1 1 1 'RM%m 'R W . W ■■ 



3. □ iii i-4'Waix^ii-j-^^ rtta/»is#*ttmwtott*». *oai»tt*«ffitt*ALLiftT»ft { jw i, ':«M , «? 

4. □ 4jw x>ic«cH-f*ii«iww*mittJpa*». pwt. *fflBtt*ii4ett»it*i#Jii3*'i'n Jtffi^wttiyii 

□ mwn\YmimiM^m% is. 



KT-ISA'210 I i;i(W*i : k"(l)XI9y8<|--7 Jl) 



y< -f n tm- mmiA awn 



PCT/CN03/002 1 3 









iWlilllUJ 


WO 90 57098 A 


199911]] 








AU3877899 A 


19991 123 




NO200005506 A 


20001229 




EP 1 073633 A2 


20010207 




CZ200003967 A3 


20010314 


i 


SK200001628 A3 


20010510 




KR200 1043 198 A 


20010525 




CN 1308608 A 


200 1 OS 15 


CN 1033626 A 


19890705 


EP0296673 A 


1988122S 


AU1832988 A 


1 9890 105 




JP1 026572 A 


19890127 




DK8803467 A 


19881226 




US4877802 A 


19S91031 




pi 1 1 C "JO A C O A 

SU 1579458 A 


1 vvUU / 1 3 




EP0296673 Bl 


19940309 




DF3888245G G 


19940414 




CA1328867 C 


19940426 




ES2061628TT3 


19941216 




DK169743B B 
* 


19950213 


CN 1 03 5826 A 


19890927 


EP03 13091 A 


19890426 


AU2414788A 


19890427 




BR8805475 A 


19890704 




JP1230563 A 


19890914 


1 


HU49595 A 


19891030 




JP2045402A 


1990021 




JP2067207 A 


19900307 




JP2149572 A 


19900608 




US4980363 A 


19901225 




DD283323 A 


19901010 




KR9006746 B 


19900920 




US5 104886 A 


19920414 




DD296401 A 


19911205 


1 


DD296484 A 


19911205 


1 


DD296490 A 


19911205 




RO 102459 A 


19911030 




CN 1066363 A 


19921125 




EP03 13091 Bl 


19930901 




DE3883695G G 


19931007 




RO 106645 Bl 


19930630 




RO107181 Bl 


19931029 




RO107182 Bl 


19931029 




ES2058209T T3 


19941101 




ROl 07337 Bl 


19931 130 




RO107338 B1 


19931130 




RO 1 07654 Bl 


19931230 




ROl 07655 Bl 


19931230 




JP2648621B2 B2 


19970903 




JP2723155B2 B2 


199S0309 




JP2788458B2 B2 


199S0S2O 



PCT/1SA/2I0 S(M&-*MWf 10(1998 7 J1) 



